A new antibiotic, CJ-17,665 (I) was isolated from the fermentation broth of Aspergillus ochraceus, CL41582.
It inhibits growth of multi-drug resistant Staphylococcus aureus,
Streptococcus pyogenes, and Enterococcus faecalis, with MICs of 12.5, 12.5 and 25 /xg/ml, respectively. The structure contains a diketopiperazine and an indole TV-oxide moiety that is unusual in natural products. is raising serious public health concerns.
Accordingly, there is a clinical need for novel antibacterial drugs with activities against MDR,VREor VISA which differ from vancomycin in modeof action.
In our screening program to discover new antibacterial agents against MDR bacteria including VRE, a fungal strain CL41582was found to produce a new antibiotic, 665 (I) . In this paper, we report the taxonomy of the producing organism and fermentation, isolation, structure elucidation and biological activity of I.
Results

Taxonomy
The strain CL41582 from a soil sample collected in Venezuela is characterized by the ochraceous conidia in mass, the globose vesicles, and the globose to subglobose conidia, which are delicately roughened. The colony reverse was buff to some shades of brown, with an orangepink soluble pigment on some media. It showed good growth between 20 and 28°C but no growth between 37 and 50°C. Except for the longer primary phialides and the failure to produce lavender sclerotia, it fits into the description ofAspergillus ochraceus Wilhelm as defined by Raper and Fennell5) . Thus, the culture CL41582 is a new strain ofAspergillus ochraceus Wilhelm.
Isolation
The static fermentation broth with buckwheat (900 ml) was filtered after the addition of EtOH (900 ml). The filtrate wasconcentrated to an aqueoussolution, and then adjusted to 30% aqueous MeOH(200ml classified into 4 -CH3, 4 -CH2-, 6 -CH-, and 12 quaternary carbons by the aid of the DEPT spectra, the results of which were in harmony with the molecular formula.
lH-lH COSY of I showed two connectivities (-C5H=C6H-, -C10H=CnH~) which were irradiated in the selective INEPT experiment to give following long-range couplings: from 5-H (<5H 7.34) to C-4.(5C 116.8), C-7 (<5C 155.5) and C-13 (Sc 133.9); from 6-H (5H 6.80) to C-4, C-7 and C-12 (<5C 112.0); from 10-H (8U 5.79) to C-12, and an oxygenated quaternary carbon C-9 (Sc 76.7); from 1 1-H (<5H 7.79) to C-7, C-9, C-12 and C-13. Two singlet equivalent methyl groups were, in addition, coupled to C-9
and C-10. The couplings observed led to establish the partial structure (A) as 5,6-disubstituted 2,2-dimethyl-2//-chromene as shown in Fig. 2 (A), whereas the connection of C-7 and C-9 by an oxygen was determined by the oxygenated features of chemical shifts.
The partial structure (B) was determined by the aid of selective INEPT. Two singlet methyl protons at 8n 1.62 and 5H 1.21 (16-CH3a and 16-CH3b, respectively) were coupled to C-15 (8C 144.5), C-16 (8C 36.0) and C-17 (<5C 52.8). An allylic singlet methine proton at 5H 6.56 (2-H) was coupled to C-15 and C-17. Furthermore, a doublet methine signal at <5H 2.45 (17-H) was coupled to C-15, C-16 and C-l (<5C 62.8). C-3 was tentatively assigned with the remaining allylic quaternary carbon at 8C 139.9 as a counterpart of =C2H-, though the coupling was not observed from 2-H. based on the above coupling data.
From each methylene signal of -C20H2-C21H2-C22H2- (H-20a and H-20b, respectively) were coupled to the C-l8 (<5C 30.9), one proton resonance of which at <5H 2.17 was irradiated to provide long-range coupling to C-l. The methine proton at H-17, vicinally connected with H-18, was coupled to C-19 and the amide carbonyl group (C-24, Sc 167.3), which was additionally coupled to H-22. This structural information made the preliminary partial structure C into hexahydroindolizin-5-one. To the remaining amide carbonyl group at <5C 172.8 (C-26), long range couplings were observed from 18-H, 20-Ha,b, which resulted in the formation of amide bridge between C-l and C-19 to produce diketopiperazine substructure. The partial structure C was thus determined as shown in Fig. 2 (C).
The C-l7 and C-l were commonin the partial structures B and C. Taken together with long-range couplings from H18a and H-2 to C-16 and C-24, respectively, the connection of the partial structures B and C were established (Fig. 3) .
NOEswere observed between H-2 and H-5, which were irradiated in the selective INEPT experiments to give longrange couplings to C-4 and C-3, respectively (Fig. 3) . These experiments led the connection between C-3 and C-4, and the confirmation of assignment of C-4 whose position was tentatively determined in the partial structure B. The remaining N in the molecular formula was assigned between C-13 and C-15 on the basis of chemical shifts.
The molecular formula of the established structure was C26H27N3O3, which was insufficient to satisfy the molecular formula ofI by one mole of oxygen. This oxygen could be attached to one of the nitrogens 14-N, 23-N and 25-N, as an TV-oxide form. Grigor'ev and his colleagues had previously reported on the effect of solvents on the 13C NMR spectra of the cyclic nitrones of 3-imidazoline 3-oxide derivatives6^They found that in solvents capable of forming hydrogen bonds with the TV-oxide group, the signal for the nitrone carbon atom is shifted down-field by 1.5-2.5 ppm for solution in CDC13 [Sc (CDC13)] and 5-9 ppm for CD3OD[5C (CD3OD)], where the solvent used for comparison was DMSO-<i6. It could be deduced that the mathematically calculated range of the size (3.5-7.5 ppm) from SC (CD3OD) - §C (CDC13) was sufficient to determine the assignment of an oxygen for I. Figure 4 shows the number on each carbon calculated using the proposed equation^Sc (CD3OD) -Sc (CDC13), and the values for the nitrone carbon (C-15) and C-2owere 4.3 and 5.9, respectively, likely due to the formation of a stronger hydrogen bond between the methanol and TV-oxide oxygen atom than that of chloroform, thereby affecting the electron density distribution of the molecule. The oxygen atom was thus assigned to be 14-N+-O", and the structure of I was elucidated as shown in Fig. 1 .
Biological Activities
Compound I showed antibacterial activities against MDR S. aureus, S. pyogenes, and E. faecalis, with MICs of 12.5, 12.5, and 25//g/ml, respectively, whereas it showed no antibacterial activity against E. coli at 100 /ig/ml (Table 3) . It showed cytotoxicity against HeLa cell with an IC90 of 1.1 /xg/ml.
Discussion
Compound I is a new diketopiperazine-related compoundhaving an TV-oxide oxygen atom. The presence of an TV-oxide moiety is rare in natural products. It was determined based on the down-field shifts of the nitrone carbon atom, which was explained by the formation of a stronger hydrogen bond between the methanol and TV-oxide group rather than that of chloroform. Tryptophan containing 2,5-dioxopiperazine type natural products, such as echinulin7), sporidesmins8), brevianamides9), fumitremorgins10), and tryprostatins11} have been reported. These compoundsare structurally similar to I, but show poor antibacterial activities against Gram-positive strains. While the biosynthetic pathway of this compound is considered to be entirely different from these compounds, suggesting that I arises by condensation of the 6-hydroxytryptophan, proline and two parts of isoprenoid. This kind of structure is unusual and has never been reported. Further studies will be required to examine the biosynthetic pathway and the modeof action ofI. Values mean the differences of 13C-chemical shifts in ppm between in CD3ODand in CDC13. 
